The increase in the number of safe and effective ED treatments highlights the importance of patients' preference when choosing a therapeutic option. Several studies assessing these preferences are now available in published literature. This article aims to review and discuss the studies on patients' preference and the data concerning the reasons for preference for one PDE-5 inhibitor over another. A PubMed search was conducted for manuscripts published within the last 10 years containing the search items ED, preference, sildenafil, tadalafil or vardenafil. Selected articles were discerningly reviewed and summarized (design, limitations and relevance). The articles selected were peer reviewed publications on patients' preference and ED published in medical literature since 2000. Preference studies that include either two (tadalafil and sildenafil) or three PDE-5 inhibitors (tadalafil, sildenafil and vardenafil), showed that the majority of the patients preferred tadalafil versus either vardenafil or sildenafil. As the treatment of ED has evolved, patients' preference has become an important aspect of ED therapy, 52-65% of patients prefer tadalafil versus 12-20% vardenafil or 8-30% sildenafil. All founded studies have serious limitations, particularly in terms of dosing differences. Preference for tadalafil was mainly because of the longer duration of action that increases patients' freedom in sexual life. There is a consistency in patients' preference for tadalafil over sildenafil or vardenafil across the studies reviewed.
Introduction
ED is one of the most prominent sexual health concerns among men aged 40-80 years, and has a prevalence rate ranging from 13 to 28%. 1 ED is defined as the consistent or recurrent inability of a man to attain and/or maintain penile erection sufficient for sexual activity. 2 ED affects men both physically and psychologically, and has a strong affect on both partners, causing emotional distress and impairment in self-esteem, interpersonal relationships and quality of life. 3 The introduction of easy to use oral PDE-5 inhibitors has revolutionized the treatment and management of ED. Patients have more treatment choices than ever before, and therapy can be better tailored to a patient's and his partner's sexual attitudes and patterns of activity.
Sildenafil (sildenafil citrate), tadalafil and vardenafil (vardenafil HCl) are the three oral PDE-5 inhibitors widely available. These drugs have shown their effectiveness, tolerability and safety in men with ED of varying severity and resulting from diverse causes. [4] [5] [6] [7] [8] [9] [10] [11] [12] It is widely accepted that there are no significant differences in PDE-5 inhibitor safety and efficacy. PDE-5 inhibitors differ mainly in half-life (that is, sildenafil and vardenafil B4 h and tadalafil B17.5 h), known duration of action and dietary effects on absorption. [13] [14] [15] In ED, where the patients' subjective perception is very important, the objective of treatment should not only be 'organ focused', that is, facilitating the erection, but should also be 'patient-outcome oriented'. Patients' satisfaction with sexual intercourse, their overall sex lives and ED treatments may represent reliable predictors of key patient-related treatment outcomes, in addition to pharmacological efficacy and safety.
The acknowledgement that the patient has an important role in therapeutic decisions for ED has fueled interest in the concept of patients' preference. In a traditional management model, physicians make treatment decisions, whereas in the preference-based paradigm, patients choose the treatments that best conform to their values, [17] [18] [19] [20] and are involved on the potential outcomes (favorable and adverse) of each treatment alternative. As clinicians, researchers and patients try to comprehend the differences between the available treatment options for ED, it is important to discuss the study methodology and potential bias that may influence the results of patients' preference studies in order to provide an accurate and balanced assessment of treatment attributes for patients and their partners to make an informed decision on their preferred therapy. 21 Various study designs, including randomized, open label, observational, double blind and crossover, have been used in research on patients' preference for one PDE-5 inhibitor over another. Few guidelines to establish an 'ideal' preference study in order to minimize confounding factors have been published. 22 The requirements and differences in the drug instructions make it very difficult for all studies to follow these guidelines and to constitute a 'perfect' flaw's free study, but every single study conducted on preference had a rationale and provided important information. However, many of these studies have several flaws because of the methodological pitfalls. Though none of the studies are perfect, a consistency can be found in the information conveyed by them. This article focuses on the studies dealing with patients' preference on ED treatments.
Materials and methods
A PubMed search was conducted for manuscripts published within the last 10 years with the search items ED, preference, sildenafil, tadalafil or vardenafil. We did not look at studies comparing oral treatments with intracavernous injection therapy. The identified articles were screened for relevance to the field of sexual medicine and likely interest to sexual health specialists. We selected only studies published in peer-reviewed journals, and eliminated those that could be retrieved just as abstracts/posters publications. We also eliminated the per-country sample articles related to another published study. Selected articles were critically reviewed and summarized. This review focuses on the preference of patients with ED for one drug over another.
Results
Looking at studies comparing one to one drug, we found two randomized, double-blind trials, one observational and three open-label studies, that compared tadalafil with sildenafil, but unfortunately we did not find any study comparing vardenafil with sildenafil or with tadalafil. We also found one randomized trial, one open-label and one observational study, which analyzed the three different PDE-5 inhibitors.
Preference studies: tadalafil versus sildenafil Data on two randomized, double-blind, one observational and three open-label studies that compared tadalafil with sildenafil are illustrated in Table 1 . Randomized, double-blind studies. The first randomized, double-blind, crossover study was conducted to assess naive patients' preference for tadalafil 20 mg or sildenafil 50 mg to be taken as needed up to once daily. 23 Patients (N ¼ 215) with ED were randomized to the tadalafil-sildenafil sequence (N ¼ 109) or to the sildenafil-tadalafil sequence (N ¼ 106) for 4 weeks and then crossed over. Out of 190 patients who completed the study, 66.3% preferred tadalafil and 33.7% preferred sildenafil. These preferences were similar regardless of the age of the patients, time of evolution of ED and sequence of treatment. The strengths of the study were its double-blind design and inclusion of naive patients, which guaranteed less bias. The main limitations of the study were exclusion of men X66 years of age, dose differences in the drugs used, which precluded maximal dose of sildenafil, and the short duration of the study.
Another multicenter, randomized, double-blind, crossover study with four treatment arms: in the first two arms, for analyzing treatment preference, 219 patients were randomized to tadalafil 20 mg or sildenafil 50 mg (each of the drug with its corresponding dosing instructions) and the second two arms to assess dosing instructions, 46 patients were randomized to tadalafil 20 mg, with either tadalafil or sildenafil dosing instructions. 24 Patients following sildenafil dosing instructions were offered to upward titration after 4 weeks of treatment. After 12 weeks patients crossed over, followed by a 12-week extension period when patients chose their doubleblind preferred treatment. In the drug preference assessment, of the total patients (N ¼ 181) who completed the study, 73% preferred tadalafil over sildenafil (Po0.001). This outcome was consistent in all subgroups of patients analyzed, despite comorbidities, before use of sildenafil, or the order in which treatments were received. In the dosing instruction preference assessment, 24 of 36 (67%) patients preferred tadalafil with its dosing instructions (P ¼ 0.046). Dosage of both drugs and titrations of the sildenafil dose constitute the main limitations of the study, even though subgroup analysis minimized those considerations.
Randomized open-label studies. An open-label, randomized crossover study was conducted to assess the preference, efficacy and tolerability of sildenafil and tadalafil with the appropriate dose needed in PDE-5-naive patients with ED. 25 The study duration was 24 weeks (12 weeks on each treatment, during which patients could titrate, up or down the dose (25-50 or 100 of sildenafil, 10-20 of tadalafil) to find their optimum dose) with an 8-week extension phase, in which the patient could choose the treatment. Of the total patients (N ¼ 291) who completed both treatments, 70.8% preferred tadalafil versus 29.2% who opted for sildenafil (Po0.001). This preference was not affected by ED severity and etiology, age, dosage and treatment sequence. The main limitation of the study was its open-label design, which was because of the difference in dosing instructions and pharmacokinetic characteristics of the two drugs.
In patients (N ¼ 155) on a stable fixed dose of 25, 50 or 100 mg sildenafil (at least 6 weeks and up to 24 weeks), an open-label, crossover, single-arm study was conducted with tadalafil 20 mg (3 weeks), and then drug preferences were obtained. 26 Of the 94.8% (n ¼ 147) of patients who completed the study, the majority of patients opted for tadalafil (90.5%), and only a few patients opted for sildenafil (9.5%) (Po0.001). The proportion of patients who preferred tadalafil remained the same, regardless of age, ED severity and etiology, and the dose of sildenafil previously received. The doses of each drug were held constant throughout the trial. The open-label design constitutes the main limitation for this study.
In another Korean open-label study, 27 160 men (mean age 55 years), who were taking sildenafil for at least 6 weeks before study entry (45.6% of patients with 50 mg dose and 54.4% with 100 mg dose), were enrolled. Following the screening, patients continued sildenafil treatment for 4 weeks, and then were switched to tadalafil (20 mg dose) for 8 weeks with a 1-week-washout period in between and with their treatment of choice during an extension phase. In all, 73.7% of patients elected to take tadalafil, whereas 26.3% chose sildenafil (Po0.001). In this particular study, this preference might be influenced by a broader window of opportunity available for sexual activity. The limitations include potential bias, as they might identify the drug because of the differences in dosing instructions, or it is possible that patients might have preferred whichever treatment they received last. Finally, the issue of imbalance between groups was attempted to be addressed by adjusting for baseline confounders. It is possible that these baseline corrections might not fully address the potential biases of this openlabel study.
Observational studies. In a leading study, it was reported that partner preference is equally important to patients' preference in the treatment of ED. 28 In an observational, multicenter study on patients who were planning to switch from tadalafil to sildenafil or vice versa, designed to determine both the patient's and their partner's preference, a total of 2425 patients and 295 couples participated in this study. The preference for one treatment over another was assessed by the physician, the patients themselves and their partners. In all three cases, the response showed a similar pattern of preference, with a significantly higher proportion toward tadalafil (59-76%) versus sildenafil (9-29%), regardless of the order in which the change was made (from Patients' preference in treatment of erectile dysfunction A Martin Morales et al sildenafil to tadalafil or from tadalafil to sildenafil). The constraints of the study were in its observational design, which limited the number of evaluations and the amount of information gathered.
Preference studies: tadalafil versus sildenafil or vardenafil The data from one randomized, one open-label and one observational study, which analyzed the three different PDE-5 inhibitor treatments, tadalafil, sildenafil and vardenafil are presented in Table 2 .
Randomized, open-label studies. In a prospective, randomized, open-label study of three periods, sequential administration of the three PDE-5 inhibitors was carried out, and patients' preference was analyzed for sildenafil (100 mg), vardenafil (20 mg) or tadalafil (20 mg) for the treatment of ED. 29 In this study, 90 men, aged X18 years, with a clinical ED of at least 6 months' duration and naive to PDE-5 inhibitor treatment, were enrolled. Patients were randomly assigned to one of the six groups with different possible sequences. Patients were prescribed to take at least six tablets of each drug in its corresponding period. Of the total patients (N ¼ 90) who completed the study, 52% preferred to continue with tadalafil, 28% opted to continue with sildenafil and 20% chose vardenafil. Out of the 47 patients who chose tadalafil, 11 because of intense and longer lasting erection, 3 chose it because of flexibility in time, 5 because of the feeling that they could have intercourse the following day and 25 because of the same quality erection on the second day as the first. Out of the 25 patients who chose sildenafil, 21 did because of intense and longer lasting erection, 3 because it had fewer site effects and one because erection occurs more quickly. Out of the 18 patients who chose vardenafil, 16 chose it because of intense and longer lasting erection, one because erection occurs more quickly and one because it had fewer site effects. Potential limitations of this study were that it was conducted in only one center with a small sample.
Another study was designed for patients to individually identify the treatment they preferred after administration of the three PDE-5 inhibitors. 30 Patients were provided with the prescribed drugs (sildenafil 100 mg, tadalafil 20 mg and vardenafil 20 mg) for administration on demand (eight doses of each drug). A total of 186 patients were included in the study. Of the total patients (n ¼ 145) who responded to treatment and completed the study, 55% showed their preference for a long-response period drug, tadalafil, and 44% showed preference for drugs with a shorter response period (sildenafil: 27%; vardenafil: 17%). The difference was not statistically significant (Po0.300). In all, 1% the patients did not show preference for any of the treatments. However, the study is limited by several methodological flaws, which include a lack of treatment sequence randomization, the grouping of the sildenafil and vardenafil into a single group of short-acting agents, the limitation of sildenafil and vardenafil, exposure to four as opposed to eight tablets with tadalafil and the lack of a washout period between different treatment phases.
Observational study. Hatzichristou et al. 31 described patterns of treatment changes with the PDE-5 inhibitors tadalafil, sildenafil and vardenafil, and variables associated with those treatment changes, during the 6-month, prospective, panEuropean Erectile Dysfunction Observational Study. This study enrolled 8047 men with ED, who began or changed ED therapy as part of their routine inhibitor at baseline and analyzed by complete follow-up. Most patients, regardless of which PDE-5 inhibitor they were prescribed at baseline, continued on that same PDE-5 inhibitor throughout the study. Continuation rates were B89% in the tadalafil cohort, versus 63-64% in the sildenafil and vardenafil cohorts. The variables most strongly associated with increased risk of switching were prescription of sildenafil or vardenafil, versus tadalafil, at baseline (odds ratios 4.43 and 4.14, respectively; Po0.0001). Of patients who switched from tadalafil to another treatment, nearly 25% had switched back to tadalafil by study end. In contrast, of patients who switched from sildenafil or vardenafil, o10% from each cohort had switched back to their original treatment by study end. The data suggest that tadalafil treatment in treatment-naive patients with ED may increase their likelihood of treatment continuation. These findings should be interpreted conservatively because of the observational nature of the study. A limitation of European Erectile Dysfunction Observational Study was that data were collected only at baseline, and at 3 ( ± 1) and 6 (±1) months. However, patients could switch treatment at any time during the study, and for this reason, the recorded rates of switching may actually be underestimated and, conversely, the recorded rates of continuation overestimated. Another limitation was that the sample of patients was not random, and indeed in many ways it was self-selected, as too were the investigators.
Reasons and factors that may affect patients' preference Because there are several effective and safe oral PDE-5 inhibitors for the treatment of ED, various factors important to both the patients and his partner, such as biological, social, psychological and/or cultural factors, will influence the treatment choices made. 27 It has been established that patients' preference depends on three factors, that is, personal characteristics, such as age, duration of ED, frequency and dynamics of sexual relations, and the characteristics of their partners, such as age, menopausal status, level of interest in sexual activity and medication profile. Medication features of interest include efficacy in terms of quality of erection, consistency of effects, rapid onset of action, long duration of action, side-effect profile and route of administration. 3 Understanding the reasons for ED treatment preferences might enhance patient compliance and satisfaction as well. 28 Nonmedical (lifestyle) factors might shape patients' and partners' attitudes toward ED treatments, including convenience, cost, ease of administration and 'naturalness' in promoting erection. 32 Although several previous studies have focused on determining patient treatment choices, 24, 26, 33 the reasons surrounding these treatment choices have not been fully explored. The psychological and interpersonal relationship scales was developed to incorporate outcomes, such as time concerns, spontaneity and sexual self-confidence, which are not assessed in existing measures of sexual function. This is another approach to identify some of the possible reasons as to why patients have preferences for one form of treatment over another. A statistically significant decrease in the mean psychological and interpersonal relationship scale time concern domain scores was observed when patients switched from sildenafil to tadalafil, indicating that patients were less concerned about time in relation to sexual activity while taking tadalafil, as compared with when they were taking sildenafil. Together, these results suggest that time concerns seem to have a role in patient decisions regarding ED treatment type. 27 Furthermore, other studies have shown that the sequence in which treatments are given (that is, sildenafil followed by tadalafil or vice versa) does not seem to affect the treatment preference of the patient. 24, 25 In a post hoc analysis, 34 baseline characteristics and post-baseline measurements were carried out to identify factors associated with patients' preference. No baseline characteristics were identified that prospectively distinguished patients' preference for tadalafil or sildenafil. The baseline characteristics included age, race, ED etiology/duration, basal metabolic rate, smoking status, alcohol consumption, vital signs and comorbid medical conditions, as well as baseline scores for international index of erectile function, psychological and interpersonal relationship scales domains, and for sexual encounter profile. 12, 25, [35] [36] [37] When baseline characteristics were considered individually, the only significant factor (P ¼ 0.01) associated with the treatment preference of the patient was the presence or absence of comorbid hyperlipidemia (in patients without hyperlipidemia, 73% preferred tadalafil versus 26.6 who preferred sildenafil and in patients with hyperlipidemia 51.4% preferred tadalafil versus 48.6% who preferred sildenafil). Patient differences in time concerns, dosage choice, intercourse satisfaction, treatment tolerability, number of sexual attempts and satisfaction with erection hardness were the set of factors most significantly associated with treatment preference, and the preference observed for tadalafil (71%) or sildenafil (29%) might be substantially accounted for by differences in these factors during the tadalafil and sildenafil treatment periods. 34 Among patients naive to PDE-5 inhibitors, B70% preferred tadalafil regardless of whether they received sildenafil or tadalafil as their first PDE-5 inhibitor. 34 Patients' preference in treatment of erectile dysfunction A Martin Morales et al
The preference for tadalafil decreased to o50%, only for patients with large differences in efficacy in favor of sildenafil, suggesting that additional factors are playing a role in driving the preference toward tadalafil. 34 This is consistent with the identification of psychosocial outcomes and treatment tolerance as factors significantly associated with preference. Patient's perception of side-effect severity appeared comparable for the tadalafil and sildenafil treatment periods, regardless of treatment preference. The few patients with severe side-effects after treatment with one drug would tend to prefer the other drug. 34 Partner's preference The potential influence of female partners on ED patients' treatment-seeking behaviors and treatment outcomes is well documented. 38, 39 Taking into account the importance not only of patients' preference, but partners' opinion, a single-center, open-label, crossover study was published, in which 100 heterosexual couples in stable relationships with male partners having ED were randomly assigned to receive sildenafil or tadalafil for a 12-week phase. 40 Female participants were interviewed for their preference and their reasons at baseline, midpoint and at the end of the study. A total of 79.2% of the women preferred their partners' use of tadalafil, whereas 15.6% preferred sildenafil. Preference was not affected by age or treatment order randomization. Women preferring tadalafil reported feeling more relaxed, experiencing less pressure and enjoying more natural or spontaneous sexual experiences as reasons for their choice. Women preferring sildenafil focused on satisfaction and drug effectiveness for their partners. 40 A limitation because of the community context of the study was the direct-to-consumer advertising of ED medication that occured in New Zealand and may have generated expectations in the participants. Despite this, many couples did not know that tadalafil was used to treat similar problems as sildenafil, and most were unfamiliar with the generic names of either drug, as well as their cost. Most couples thought that both medications might be expensive. In asking whether participants would continue to use these medications, it was recognized that, for many, cost was a potential barrier and a number of the women confirmed this.
Discussion
All available PDE-5 inhibitors have demonstrated their efficacy and safety profiles in patients with ED. It has been proposed that, such as safety and efficacy trials, randomized, double-blind, crossover-controlled trials should be the gold standard for evaluating patients' preference for ED treatments. 21, 22 In terms of methodology, there is no perfect head-to-head study, and no meta-analysis has been published to date, but a large amount of data have been generated with clear scientific evidence that goes beyond the individual limitations of each single study. The main limitation of these studies arises from the design itself. As we have seen, there is a broad range of approaches that have tried to cover all aspects, some more experimentally oriented as per methodology, others sticking to observational settings trying to mimic the real daily clinical practice. Nevertheless, none of them provide the highest level of evidence at this point. Another commonly cited limitation is the non-equivalent doses used between drugs. Differences in dosing recommendations may have influenced patient and provider blinding and thereby compromised results. Nevertheless, there is no study that had established the equivalence between the three PDE-5 inhibitors. Most of the studies were conducted with the most commonly prescribed doses in real clinical practice, and so, the studies aimed to mimic the daily conditions in clinics. The period, in which a patient is taking the drug is also an important factor, which limits the evaluation of the results. Studies having short treatment periods influence the results and this feature may be considered as a limitation of the study. 23 Different drug instructions result in potential bias, which is commonly mentioned in preference studies. Clearly, it is very difficult to blind drugs which have different pharmacokinetic profiles and, therefore, different dosing and instructions on how to take the study medication in relation with food, and the flexibility on timing for sexual intercourse. Some studies have tried to minimize this effect using placebo or assessing dosing instructions. 24 But we cannot obviate that differentiation between these drugs results from their inherent characteristics, which make them different in their effect on each single patient's need.
On the other hand, when most of these studies were conducted, tadalafil and vardenafil were just launched so they could be considered as 'new' drugs, which may have introduced any kind of bias in the results, that is, interest to try a new treatment. In addition, most of the studies were industry sponsored, although the two independent studies that compared the three drugs contributed with similar results.
The mentioned limitations do not invalidate the studies, although it becomes necessary to take them into account in the interpretation of the data. In fact, having restrictive conditions in a study is, by itself, a clear bias that sometimes makes the generalization of data more difficult. To our knowledge, the weight or impact of the potential bias associated with each study design is neither completely known nor addressed.
However, what we really can see across the studies is a consistent trend of the results, independently of the specific design, bias or approach.
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According to the preference studies published to date in randomized, double-blind and open-label designs, with both naive and non-naive patients, and with dosage differences, the majority of patients preferred tadalafil over sildenafil. Among the patients who had the opportunity to try a cycle of therapy with tadalafil, 66-90% decided to continue their treatment with tadalafil, or switch to tadalafil. Patients on tadalafil may be less concerned about the time between dosing and intercourse, likely because of longer period of responsiveness for tadalafil 11 and the drug can be taken without regard to food intake, 13 in contrast to sildenafil and vardenafil, for which heavy-fat meals have been shown to decrease the extent and slow the rate of absorption. 14, 41 The fact that convenience, simplicity and naturalness are traits that men value in an ED treatment 32 could, therefore, have contributed to more tadalafil patients being satisfied with their treatment, thereby resulting in less patients switching from tadalafil, as compared with sildenafil or vardenafil. 31 The importance of the patient's perception and needs, and the consistency of the data from the studies analyzed, should be considered when the patients are given different treatment options, keeping in mind that the real objective should be the 'normalization' of patient's sexual life and reach the ultimate goal of restoration of both erection and perception.
Although a high level of evidence does not exist on this issue, analysis of the literature shows a consistent trend in patients' preference for tadalafil over sildenafil or vardenafil, mainly because of longer duration of action, that improves patients' perception of freedom in sexual life. 
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